communities random dispersion of a species may indicate that it will decline in the future (GreigSmith, 1964) .
Random distributions are exceptional in nature, however; and there is a general tendency for individuals to occur in groups or aggregations.
Consequently, most considerations of population dispersion require more elaborate explanations than indicated above, and these may range from things such as the length of time a species has occupied a site to the presence of nonuniform habitat. Once established, however, nonrandomness demonstrates the existence of orderly, natural laws that should help us predict observed ecological patterns even though we may not, for the moment, know how to formulate them (Slobodkin, 1961) . Thus, as has been pointed out by many other workers, the detection and analysis of nonrandomness is a starting place for further investigation of causal factors and not an end point in itself.
The present work was a part of a larger study of the effects of grazing on the structure and productivity of bitterbrush (Purshia tridentata (Pursh) DC.) communities.
It was conducted on two areas (A and B in Table 1 ) in north-central Washington and another (C) in south-central Oregon. Each area was about 4 acres in size and had a distinct fence-line contrast in cattle use on bitterbrush. Field sampling consisted of locating 100 or more random points in adjacent Z-acre study areas on each side of the fence in each of the three paired comparisons.
At each random point the distance to the nearest established bitterbrush plant was measured to determine the spatial distribution of the shrub population, after Pielou (1959) as corrected by Mountford (1961) . The density of established shrubs was determined by counting shrubs rooted within forty 100 ft2 circular sample plots located at a random subsample of the 100 random points. Differences between paired densities were subjected to a t test. In the event of random dispersion (or pronounced asymmetry in nonrandom distributions), density counts were subjected to square root transformation before tests of significance were conducted. Also, since the means were quite small, the square root of the observed number of plants plus 0.5 was applied as a correction factor. After tests of significance were made, the transformed values were converted back to mean numbers of shrubs per sample plot as shown in Table  1 . Thus, the converted mean densities in Table  1 are smaller than the arithmetic averages (LeClerg et al., 1962) listed in the tabulation in the following discussion of results.
Results

There
was a highly significant difference in the density of bitterbrush plants on the heavy and light grazing treatments on area A. There was no real difference in the mean density of shrubs on the moderate versus light comparison on area B or the heavy versus moderate comparison on area C, but the latter is subject to qualification. Approximately 22% of the heavily grazed shrub population on area C was comprised of l-year-old seedlings as compared with only 10% under moderate use. Also, it is possible that these seedlings were incorrectly classified as being established. Normally, as was done on area A, we do not consider bitterbrush seedlings established until they are at least 3 years old. Area C was considered an exception because the stand density data were obtained at the end of the second growing season after a rather severe spring and summer drought. IJnfortunately, no detailed followup counts were made, but general observations suggested that a noticeable loss occurred before the end of the third growing season.
For purposes of comparison, it seemed appropriate, therefore, to exclude the l-year-old seedlings on area C from the base shrub population.
When this was done, the reduction in density due to heavy grazing on areas A and C was comparable.
We were unable to make specific tests of the latter difference in density because l-year-old plants could not be assigned to individual sample plots. As shown below, however, differences between arithmetic mean densities per lOO-ft2 plot on the two areas were roughly comparable: Elimination of l-year-old seedlings from the moderately grazed population on area C changed the corrected index of nonrandomness from nonrandom to random (Table  1) . We can only guess why an even larger number of l-year-old plants in the heavily grazed stand did not also influence overall dispersion.
First, however, we should point out that the phenomenon of greater seedling survival on the heavily grazed area was not a shortterm process.
Intensive age structure analyses showed that over 75yo of the heavily grazed population was under 20 years of age. In contrast, only 33yo of the moderately grazed population was less than 20 years old. Obviously, conditions for bitterbrush seedling survival have been more favorable in the heavily grazed stand for a number of years.
The apparent aggregation of 1 -year-old seedlings in the moderately grazed stand on area C could possibly be due to rodent seed caches near the same spots, or it could simply be the result of seeds falling close to parent plants.
These same factors should also be operating in the heavily grazed population; but since this did not appear to be the case, other possibilities were considered. We believe that the most likely reason for the difference in seedling survival on the two areas was different amounts of herbaceous understory. Under moderate grazing there was more herbaceous cover in the shrub interspaces and a noticeable tendency for seedlings to grow under and around the canopies of larger shrubs, especially big sagebrush (Artemisia trident&a). Hormay (1943) states that such seedlings usually do not survive.
On the other hand, under heavy grazing there was less herbaceous cover and bitterbrush seedlings were commonly observed in the shrub interspaces.
Since these seedlings were able to establish themselves at varying distances from parent shrubs, they showed less tendency to aggregate.
The average cover of herbaceous annuals (mostly cheatgrass, Bromus tectorum) was 18% under moderate grazing as compared with 11 percent under heavy use. Holmgren (1956) has demonstrated the inability of bitterbrush seedlings to survive in cheatgrass stands and also pointed out the inhibiting influence of broad-leaved annuals.
